Abstract. The Cryogenic Dark Matter Search CDMS experiment uses germanium and silicon detectors cooled to 20 mK to attempt to detect weakly interacting dark matter particles in our galactic halo. We discuss recent results obtained with an array of two 165 g germanium detectors and a 100 g silicon detector after a 3 3 l i v e-day exposure.
I THE CHALLENGE OF WIMP DETECTION.
One possible solution to the famous dark matter problem" is that the dark matter is in the form of weakly interacting massive particles WIMPs, which could be,for example, the neutralinos predicted by supersymmetry 1 . These particles should have masses in the range 10 1 ,10 3 GeV. Large numbers of them could have been produced in thermal equilibrium in the early Universe. Today, they would bepresent in the dark halo of the Galaxy, which is known to have a local density of ' 0:4 Gev cm 3 . If the halo mass is dominated by WIMPs of mass m, they should have a local ux of m=1 GeV 10 7 cm ,1 s ,1 and might be detected via interactions with detectors on Earth. Unfortunately, the small interaction cross sections on atomic nucleii imply very low event rates 0.01 event kg-day and the energy transferred to the nucleus is also low 10 keV. The main challenge for WIMP detection is to achieve low background counting rates at low energies in a detector that incorporates at least a few kg of target material. One approach to solving this problem is to build detectors that can discriminate between WIMP scattering events and background events. Nuclear scattering produces less ionization in semiconductor targets per unit energy deposited than scattering on electrons. Since gamma rays, which are the dominant background source for dark matter searches, interact with electrons via compton and photoelectric scattering, while WIMPs make ionization only through the recoil of a target nucleus, a measurement of the ratio of ionization to deposited energy permits discrimination between the two t ypes of interaction. At l o w temperatures. it is possible to measure both the heat deposited by an ionizing event and the amount of ionization, making this type of discrimination technologically feasible.
II THE CDMS DETECTORS AND SHIELDING.
The Cryogenic Dark Matter Search CDMS collaboration has built germanium and silicon detectors which operate at a temperature of 20 mK. Energy deposition is measured with two di erent technologies, 1 Neutron-transmutation-doped germanium thermistors capable of measuring temperature changes of less than 1 K in an attached target crystal 2 , and 2 Tungsten superconducting transition-edge sensors TES, which respond to the initial high-energy phonon burst associated with a particle interaction 3 . Both types of detector have a noise threshold of 3 keV in recoil energy. In the TES devices, the shapes and arrival times of pulses at a grid of 4 sensors contain information about the location of the event inside the detector.
Ionization is read out with conventional JFET charge ampli ers. There are charge-trapping e ects which lead to a suppression of the the ionization signal for events occurring near the crystal surfaces 4 . This leads to a degradation of the capability to discriminate nuclear scattering events from surface events, such as those caused by external emitters. In the TES devices, this problem can be overcome by imposing a cut on the pulse rise times, which are faster for surface events.
The setup and operation of the CDMS experiment has been described before in eg. Ref. 5 . The site of the CDMS I experiment is a tunnel on the campus of Stanford University, with a 17 meters water-equivalent o v erburden. A l o w-radioactivity cryostat installed in the tunnel is designed to be lled with 42 detectors, or about 20 kg of total detector mass. The cryostat is shielded from gamma rays by 16 cm of low radioactivity lead and from neutrons by 25 cm of polyethylene moderator. A set of plastic scintillator veto counters surrounds the apparatus and is used to tag events caused by neutrons made in the shielding by the fraction of cosmic ray muons which penetrate the overburden.
A new cryostat and shield are being prepared for an extension of our experiment called CDMS II, which will be located at the Soudan iron mine 2200 meters waterequivalent in Tower, MN, USA. Detectors will be transferred to the new site when the irreducible neutron background at the shallow site from neutrons that leak through the shielding becomes the limiting factor in sensitivity.
III RECENT RESULTS. Figure 2 shows our 90 CL limits on the masses and cross sections of WIMPs that might populate our galactic halo after a 33 live-day exposure of an array of two 165g thermistor-instrumented Ge detectors and a 100g Si TES detector. Currently, the thermistor-instrumented devices are limited by contamination of the packaging materials with emitters, including 3 H below the 18.6 keV endpoint and unidenti ed others at higher energy. The TES devices are nearly background-free above the 20 keV threshold where the risetime-based rejection of surface events is e cient.
In the future, we expect to improve these limits by reducing the background counting rates through reduction in contamination, reduction in surface charge trapping, the use of self-shielding detector arrays, and further implementation of our TES technology. The TES sensors have recently been successfully transferred to Ge target crystals. Currently, w e are collecting data from an array of 6 thermistorinstrumented Ge detectors with improved charge collection and an array of 6 Ge TES detectors is in preparation. The anticipated sensitivity of the experiment after these improvements is indicated in Figure 2 . 
